Induction of the proliferative phenotype in differentiated myogenic cells by hypoxia.
The effect of cellular differentiation on the response of cells to hypoxic stress has been evaluated using the myogenic cell line BC3H1. Aerobic myocytes were predominantly in G0/G1 of the cell cycle and could be induced into S and G2/M of the cell cycle only by replating in high serum-containing medium at subconfluent cell density. In contrast, hypoxic myocytes demonstrated marked progression into S and G2/M upon reoxygenation without replating in the presence of serum. This modulation of myocytes by hypoxia was suggested further by the induction of 100-kDa and 9-kDa proteins (PSP 100 and PSP 9) which were otherwise only detectable in myoblasts. Two-dimensional gel analysis of newly synthesized proteins demonstrated that the five major glucose/oxygen-regulated proteins (GRP/ORP 260, 150, 100, 80, and 33) were induced in hypoxic myogenic cells independent of their state of differentiation. In addition to the GRP/ORPs, synthesis of 20 and 23 other major proteins was influenced in myocytes and myoblasts, respectively. The bulk of these alterations in myoblasts (70%) were inhibitions. In contrast, 75% of the alterations in myocyte protein synthesis were either enhancements or inductions. The data show that hypoxia can modulate the myocyte phenotype and invoke proliferative characteristics. Moreover, the data suggest that ischemia will have a different effect on and prognosis for tissues with a high mitotic index compared with differentiated tissues.